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Abstract 
This study examined the use of potentially inappropriate medicines that may affect cognition 
(PIMcog) in people with dementia and its associated factors. Medical records of all out-patients with 
dementia attending a tertiary hospital in Vietnam between 1st, Jan 2015 and 31st, Dec 2016 were 
examined. Medicine use was assessed against a list of PIMcog. Variables associated with having a 
PIMcog were assessed using a multiple logistic regression. Of the 128 patients, 41% used a PIMcog, 
39.1% used CEIs concomitantly with anticholinergics, and 18% used antipsychotics. Number of 
hospital visits (adjusted OR 1.08; 95% CI 1.02 – 1.16) and number of treating specialists (adjusted 
OR 0.61; 95% CI 0.45 – 0.83) were associated with PIMcog use. This study highlights a high level 
use of medicines that can further impair cognition or reduce the effectiveness of CEIs in people with 
dementia.  Efforts to improve quality use of medicines for this population are warranted. 
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Introduction 
Dementia is a costly health condition that has a significant impact on individuals, their family 
caregivers, communities and society.1 By 2018, dementia will become a trillion US dollar disease and 
the cost continues to rise to USD 2 trillion by 2030.1 Already being the home of nearly 60% of people 
with dementia worldwide, compared to high income countries, low and middle income countries 
(LMICs) are facing a much more rapid growth in numbers of people with dementia1 often without a 
well-developed or well-funded healthcare system, resulting in lack of diagnosis and poor quality 
treatment  for  people with dementia.2 Not an exception, Vietnam with a projected increase from 10% 
in 2015 to 28% in 2050 in the proportion of its population aged 60 years and above3 and an estimated 
dementia prevalence ranging from 4.2% to 7.9% in these elderly4,5 may have as many as 2.4 million 
people living with dementia by the mid-21st century. 
Most people living with dementia are older,6 thus likely to have multiple chronic conditions and 
taking multiple medicines7 with the associated increased risk of adverse drug reactions due to drug 
interactions and due to altered pharmacokinetic and pharmacodynamic profiles in older persons.8  
These issues can confound dementia management where multiple medicine use and aging make 
individuals more sensitive to the effects of medicines on cognition.9,10 Lack of evidence from 
randomised controlled trials for the use of medicines in people with dementia because of their 
exclusion in most clinical trials further compounds the problems of medicine use in this 
population.11,12  
In the absence of preventive or curative treatments of dementia, current pharmacological therapies 
focus on modifying symptoms of cognitive impairment (e.g. using anti-dementia medicines such as 
cholinesterase inhibitors  - CEIs or memantine), managing behavioural and psychological symptoms 
of dementia (BPSD) and managing cardiovascular and cardio-metabolic symptoms, which if not 
managed would make dementia worse. Other management strategies focus on maintaining cognition. 
For this reasons, medicines with anticholinergic or sedative effects should be avoided where possible 
in persons with dementia due to the association between these medicines and cognitive decline.9,13,14 
Further, anticholinergic medicines have the potential to antagonise the effect of CEIs, the medicines 
to treat symptoms of dementia.15 Among anticholinergic and sedative medicines, antipsychotics are 
often used to manage BPSD. However, they have limited efficacy16 and can be successfully de-
prescribed.17  
Different factors have been reported to be associated with inappropriate medication use.18-21 They can 
be categorised into system and environmental factors (e.g. residential aged care structure),22 physician 
and health professional related factors (e.g. diagnostic and therapeutic knowledge and skills, 
prescribing culture)23 or patient related factors (e.g. age, gender, education or socioeconomic status, 
comorbidity or number of medicines prescribed).24,25 Little is known about the quality use of 
medicines in people with dementia in Vietnam and its associated factors. This study was conducted to 
examine the prevalence of potentially inappropriate medication use for people with dementia, with a 
focus on those that affect cognition (PIMcog) and to analyse potential variables associated with 
having a PIMcog to provide evidence-based information for subsequent programs supporting quality 
use of medicines in dementia care in Vietnam. We also examined the prevalence of concomitant use 
of CEIs and anticholinergics, as well as the appropriateness of selection, initiation dosing and the 
length of use of antipsychotics in people with dementia in Vietnam. 
Methods 
Data source and study design 
The National Geriatric Hospital (NGH) is the leading tertiary hospital in Vietnam taking care of 
geriatric patients. In 2008 the hospital started its national program on “Management, care and 
treatment of people with dementia”. Patients referred to NGH for cognitive impairment have a 
thorough medical review, including medical history, assessment of mental status and mood testing, 
physical and neurological examination and tests to rule out other causes of dementia-like symptoms. 
Patients diagnosed with dementia are included in the hospital’s dementia program and are requested 
to visit every month for check-up and medicine dispensing, which is subsidised under a special 
insurance program. A database of these patients has been established and data since January 2015 
have been computerised. 
Analyses of medicine use in all out-patients with dementia attending NGH were conducted for the 
period 1st, Jan 2015 to 31st, Dec 2016. Medical records and prescriptions of all patients diagnosed with 
dementia during the study period were examined. The medical record contains information on 
patients’ demographics, diagnosis of dementia, cognitive function test (e.g. MMSE score), other 
comorbidities and prescribing information (medicine name, strength, dosage, quantity and route of 
administration). Health service characteristics were recorded, including the specialty of prescribers.  
Medicines included in analyses 
Data were collected using a data collection form developed in a macro enabled excel spreadsheet. 
Medicines were coded according to the World Health Organization’s Anatomical Therapeutic 
Chemical (ATC) classification system.26 Anti-dementia medicines included in the analysis were 
donepezil (N06DA02), rivastigmine (N06DA03) and galantamine (N06DA04). Memantine 
(N06DX01) was not available in the Vietnam market. A master list of all medicines used in people 
with dementia at the hospital during the study period was established. The medicines on this list were 
first assessed against a PIMcog list24 - Vietnamese modification, which contained individual 
medicines available in Vietnam considered potentially inappropriate for use in older people with 
cognitive impairment (Appendix 1) and developed based on Beers 2012 criteria27 and STOPP 2014 
criteria28 but limited to those medicines that are related to cognitive impairment.24 Second, 
concomitant use of CEIs with anticholinergic medicines was assessed using a list of medicines 
available in Vietnam with clinically relevant anticholinergic and sedative properties (Appendix 2) 
following a previously published approach29,30 and based on a consensus combination of different 
anticholinergic scales.31 Concomitant use was defined where co-prescribing of ECIs with 
anticholinergic agents was recorded at the same hospital visit. Medicines accounting for the difference 
between the PIMcog list and the list of medicines with anticholinergic or sedative effects are 
presented in Appendix 3.  
A list of antipsychotics used by study participants was also compiled. Incident use of antipsychotics 
was defined as prescribing antipsychotics after no prescription of antipsychotics was recorded at any 
of the previous three monthly hospital visits. Continuous use of antipsychotics was defined as 
prescribing antipsychotics at consecutive monthly hospital visits. Information on type, initial and 
maximum doses, as well as duration of antipsychotics continuously prescribed were collected and 
assessed against the Australia’s dementia care guidelines16 and Australian Medicines Handbook.32 
These references were used in the absence of Vietnam’s dementia care guidelines. In Australia, 
risperidone is the only antipsychotic medicine subsidised for treatment  of BPSD resistant to non-
pharmacological measures in Alzheimer-type moderate-to-severe-dementia (for up to 12 weeks), with 
an initial dose of 0.25mg twice daily, increasing by 0.25mg daily every two or more days if necessary 
to a maximum dose of 2mg per day.32 
Statistical analyses 
Descriptive statistics were used to describe the demographics and medicine use in the dementia 
population, including the proportion of patients who used at least one medicine on the PIMcog list, 
who used CEIs with anticholinergic medicines concomitantly or who used at least one antipsychotic 
medicine during the study period. The median number of unique medicines used by individual 
patients across hospital visits was calculated and the median of median value across patients was 
reported. Multiple logistic regressions were conducted to assess the association of different variables 
and having a PIMcog, including age, gender, type of dementia, severity of dementia, number of co-
morbidities, number of medicines used other than PIMcog, number of hospital visits and number of 
treating specialists. Missing data were imputed using the fully conditional method in a multiple 
imputation approach.33 All analyses were performed using the SAS 9.4 statistical package (SAS 
Institute, Cary, NC, USA). 
Results 
Participant characteristics 
Data were retrieved from 128 patients who participated in the national program on “Management, 
care and treatment of people with dementia” at some time during the study period (Table 1). The 
mean age (Standard deviation - SD) of the participants at the first hospital visit for dementia treatment 
during the study period was 71.9 years (11.0). Sixty four (50%) patients had at least one comorbidity 
and 32 (25%) had two or more comorbidities. The most common comorbidities include hypertension 
(n = 30, 23.4%), hyperlipidemia (n = 24, 18.8%) and diabetes (n = 12, 9.4%).  
Table 1 is about here 
General use of medicines and anti-dementia medications 
Half of the participants were prescribed between two and four medicines per hospital visit (Table 2) 
and 18 (14.1%) patients had a median of five or more medicines prescribed per visit.  
Throughout the study period, the most commonly used medicines included CEIs and ginkgobiloba. In 
total, 122 (95.3%) patients used medicines considered to improve cognitive function at some time 
during the study period, of whom 115 (89.8%) patients used CEIs and 77 (60.2%) used ginkgobiloba 
products. Among 115 patients who were prescribed CEIs, 94 patients (81.7%) had these medicines 
prescribed continuously for more than six months and 31 patients (27.0%) were at a severe stage of 
dementia. CEIs being prescribed to patients were galantamine (n = 109, 85.2%), rivastigmin (n = 23, 
18.0%) and donepezil (n = 11, 8.6%). 
Other medicines commonly prescribed were vitamins, e.g. vitamin E (n = 86, 67.2%), vitamin B1 (n = 
63, 49.2%), vitamin B6 (n = 47, 36.7%), and vitamin B12 (n = 45, 35.2%). The use of diazepam (n = 
42, 32.8%) and piracetam (n = 31, 24.2%) was also frequently observed. 
Table 2 is about here 
Use of PIMcogs  
Fifty three patients (41.4%) were prescribed at least one PIMcog at some time during the study 
period. Three patients were prescribed two or more PIMcog concomitantly at the same visit on at least 
one occasion in the two year period (Table 2). Similar figures were observed when assessing the 
PIMcog use in study participants aged 65 years or above only (data not shown).  
The most commonly used classes of PIMcog were sedatives (e.g. benzodiazepines – n = 42; non-
benzodiazepine hypnotic – n = 1) and anticholinergics (e.g. tricyclic antidepressants – n = 10; 
antiparkinson agents – n = 5; antipsychotics – n = 2). The most commonly used individual PIMcogs 
were diazepam (n = 42), amitriptyline (n = 10) and trihexyphenidyl (n = 5). 
Our initial multiple logistic regression model consisted of the following variables: age, gender, type of 
dementia, severity of dementia recorded by treating doctors, number of co-morbidities, median 
number of medicines other than PIMcog used per hospital visit, number of hospital visits and number 
of treating specialists. The backward elimination using a significance level of 0.2 to retain variables in 
the model resulted in a final model, which contained the following variables: gender, age, number of 
hospital visits and number of treating specialists. The final logistic regression model indicated that a 
higher number of hospital visits during the study period (adjusted OR 1.08; 95% CI 1.02 – 1.16) was 
positively associated with PIMcog use.  By contrast, higher number of treating specialists (adjusted 
OR 0.61; 95% CI 0.45 – 0.83) was negatively associated with PIMcog use. No statistically significant 
associations between older age (adjusted OR 1.02; 95% CI 0.99 – 1.06) or female gender (adjusted 
OR 1.55; 95% CI 0.72 – 3.30) and PIMcog use were found. 
Concomitant use of CEIs with anticholinergics 
Seventy eight patients (60.9%) were prescribed at least one medicine with sedative or anticholinergic 
effects at some time during the study period. Excluding those using medicines with sedative effect 
only, 66 (51.6%) patients were prescribed at least one anticholinergic medicine at some time during 
the study period. Fifty patients concurrently used an anticholinergic agent with CEIs, accounting for 
39.1% of all 128 patients or 43.5% of 115 patients who were using CEIs. 
Antipsychotics use 
Twenty three (18.0%) patients were prescribed at least one antipsychotic medicine at some time 
during the study period. Sixteen patients (12.5%) were concomitantly prescribed antipsychotic 
medicines with CEIs. Antipsychotic medicines most commonly used were sulpiride (n = 9), followed 
by risperidone (n = 8), quetiapine (n = 8), clozapine (n = 1) and olanzapine (n = 1). Ten patients 
initiated antipsychotics during the study period and 13 patients were prescribed antipsychotics within 
their first three hospital visits. Six patients used antipsychotics continuously for more than three 
months.  
Among eight patients who used risperidone, three patients initiated risperidone during the study 
period, all of whom had their initial dose of more than 0.5mg/day; one with an initial dose of 
2.0mg/day and two with 1.0mg/day. 
Discussion 
Our results show that potentially inappropriate medicine use is common in patients with dementia 
attending a tertiary hospital in Vietnam. Forty one percent of patients used at least one medicine 
considered potentially inappropriate for use in older people with cognitive impairment, while 39.1% 
used CEIs together with an anticholinergic agent. Eighteen percent of patients were prescribed 
antipsychotics, of whom a quarter used the medicines continuously for more than three months. Of 
those who initiated risperidone, the initial dose of risperidone was not optimal in treatment of BPSD. 
These findings are not unique to Vietnam. Studies in developed countries have shown that 
anticholinergic and sedative medicines have been frequently prescribed in people with dementia or 
concurrently used with CEIs although the extent might vary.24,29,34-36 PIMcog use was reported among 
21.4% of patients with dementia attending memory clinics in Australia, with anticholinergics and 
sedatives being the most common classes of PIMcog.24 In our study, these two classes were also the 
most frequent among PIMcog with benzodiazepines (e.g. diazepam), which have both sedative and 
anticholinergic properties, topping the list.  The prevalence of PIMcog in our study (41%), however, 
almost doubles the number in the Australian study. 24 One possible explanation for this difference is 
the different designs of the studies. In our study, we looked at all prescriptions at repeated hospital 
visits of individual patients during the study period of two years whereas the Australian study only 
looked at medication exposure of individual patients at one time point of recruitment.24 Another 
possibility is the difference in the quality of health service delivery between a high income country 
and a LMIC with LMICs having been reported to have a more severe problem of inappropriate 
medication use.37 
In the US, 37% of CEI users received anticholinergics,34 which is similar to the finding in our study 
(39.1%). A study on the use of antipsychotics among people with dementia in Australian residential 
aged care facilities showed that 44% of patients with dementia received antipsychotics concomitantly 
with anti-dementia medicines at some time during the study period, of the subset who initiated 
antipsychotics 53% used antipsychotics continuously for more than six months and 43% had 
suboptimal initial doses of risperidone.38 The institutional setting of residential aged care facilities 
might explain the higher prevalence of antipsychotic use in the Australian study compared to that in 
our study of community-dwelling outpatients (18.0%).39,40  A prevalence of antipsychotic use of 
12.8% and 25.3% (18.1% overall) was reported for people with dementia in non-institutional and 
institutional settings, respectively in Sweden,40 and up to 25% of people with dementia in the UK 
were estimated to be on antipsychotics at any time.41 
Our results show anti-dementia medicines used to boost cognitive function in people with dementia in 
Vietnam included CEIs and ginkgobiloba. More than 95% of patients were prescribed at least one 
anti-dementia medicine, of which 89.8% were prescribed a CEI and 60.2% were prescribed 
ginkgobiloba products. CEIs and ginkgobiloba have a modest efficacy if any in dementia and 
cognitive impairment,42,43 and conflicting evidence or no long-term efficacy (more than 6 months).44,45 
CEIs have been associated with a number of adverse reactions (e.g. bradycardia and syncope).44 
Ginkgobiloba has a better safety profile43,46 but cerebral bleeding and prolonged bleeding have been 
reported to be associated with ginkgobiloba use, and this may be intensified with use of 
antidepressants,47 a common medicine class used by people with dementia.40 The anti-dementia 
medicines therefore should be considered for de-prescribing when patient’s dementia has progressed 
to a severe stage.44 Among patients who were prescribed CEIs in this study, 81.7% had these 
medicines prescribed continuously for more than six months and 27.0% were at a severe stage of 
dementia. Periodical review taking into account both perceived benefits and adverse effects to 
consider stopping anti-dementia medicines is recommended.16 
More than two in five patients with dementia in our study used a PIMcog. We found that PIMcog use 
was positively associated with a higher number of hospital visits. Interestingly, a higher number of 
treating specialists, who were all neurologists, were found negatively associated with PIMcog use. A 
possible explanation is that seeing different providers creates a check and balance system that helps to 
reduce the discretion of individual physicians in prescribing. However, further exploration is 
warranted to understand the rationale behind the prescribing practices of medical specialists for 
people with dementia in Vietnam. 
In this study we also looked at the use of all PIMs with sedative and anticholinergic properties. 
Anticholinergics have been known to be associated with cognitive decline9,13,14 and might reduce the 
efficacy of CEIs due to an antagonistic mechanism.9,15 Apart from worsening cognitive impairment 48, 
sedatives also increase the risk of falls.49 People with dementia have impaired cognition and are 
vulnerable to falling,50 thus should not be prescribed sedatives and anticholinergics where possible. 
Nearly 61% of our participants were prescribed sedatives and anticholinergics during the study period 
and almost 40% used CEIs and anticholinergics concomitantly.  
Eighteen percent of our patients used antipsychotics for the management of BPSD. Sulpiride was the 
most commonly used antipsychotic, which may not be ideal because sulpiride has been found to be 
associated with an increased risk of extrapyramidal symptoms at a similar level to haloperidol.51 
Risperidone might be a better option as it is considered the best evidenced treatment of BPSD.52-54 
Nevertheless, due to modest efficacy and poor tolerability53,55 as well as association with stroke,56 hip 
fracture and pneumonia,57 a poorer quality of life58 and increased mortality59 of antipsychotics , these 
medicines should only be used as a last resort to manage severe BPSD with low initial dose and 
regular review every one to three months for de-prescribing.16  
Our study had some limitations. Firstly, we only examined the use of medicines in patients with 
dementia attending one tertiary teaching hospital in Vietnam and these patients were in a national 
program on “Management, care and treatment of people with dementia”. The pattern of medicine use 
in people with dementia in our study therefore only reflects the prescribing practice within the 
teaching hospital. There is a special insurance cap that limits the total cost of medicines per 
prescription for patients in this program and this is likely to affect the prescribing practice. In 
addition, our sample is quite small and of one ethnicity only. While these shortcomings limit the 
generalisation of our findings to dementia treatment in Vietnam and to other samples, particularly 
those in high-income countries, our study has identified the scope for improvement in prescribing 
practice for people with dementia at a tertiary teaching hospital level. 
Secondly, PIMcog list was developed based on Beers and STOPP criteria which are for patients aged 
65 years or over and 24.2% of our patients aged less than 65 years. However, while reporting the 
prevalence of PIMcog use for all study participants, this prevalence was similar to the PIMcog use 
prevalence assessed in the subgroup of patients aged 65 years or over only. We also examined the use 
of medicines against a list of medicines with anticholinergic and sedative effects, which should be 
avoided in people with dementia because of their potential adverse effects including but not limited to 
cognitive impairment. Several scales have been developed for screening anticholinergic medications 
but considerable variation exists across those scales.31 Using a uniform list of anticholinergic 
medicines developed based on consensus on the clinical relevance of alleged anticholinergic 
properties among different scales in addition to sedative medicines for screening PIMs with 
anticholinergic and sedative effect can be considered as strength of our study. 
In conclusion, PIMcog use, anticholinergics and sedatives use, and concurrent use of CEIs with 
anticholinergics were prevalent in patients in the Vietnam national dementia care program. The use of 
antipsychotic medicines seemed suboptimal from the selection of antipsychotic products to the 
initiation dosing to the treatment duration. Further research exploring the rationale behind the current 
prescribing practice and interventions such as pharmacist medicine review, clinical audits and targeted 
de-prescribing is needed to improve quality use of medicines and health outcomes of people with 
dementia in Vietnam. 
Conflicts of interest: none 
Acknowledgments 
This work was supported by the China–Australia Centre for Health Sciences Research seed funding 
grant (T.A.N, S.Q, E.E.R, L.K.E, M.G and H.W). T.A.N and L.K.E are the recipients of an Australian 
NHMRC-ARC Dementia Research Development Fellowship (T.A.N Grant identification number 
APP1103860; L.K.E Grant identification number APP1101788).  E.E.R is supported by an NHMRC 
Senior Principal Research Fellowship (Grant identification number APP1110139). The funders had no 
role in study design, data collection and analysis, decision to publish, or preparation of the 
manuscript. 
 
 
References 
1. Prince M, Wimo A, Guerchet M, Ali GC, Wu YT, Prina M. World Alzheimer Report 2015. The 
global impact of dementia: an analysis of prevalence, incidence, cost and trends. London: 
Alzheimer's Disease International 2015. 
2. Prince M, Comas-Herrera A, Knapp M, Guerchet M, Karagiannidou M. World Alzheimer Report 
2016: Improving healthcare for people living with dementia - Coverage, Quality and Costs Now 
and in the Future. London: Alzheimer’s Disease International;2016. 
3. United Nations - Department of Economic and Social Affairs -  Population Division. World 
Population Prospects - The 2015 Revision: United Nations;2015. 
4. Le TV. Epidemiological features of dementia in older people in two districts of Hanoi [Thesis]. 
Hanoi: National Institute Of Hygiene And Epidemiology, National Institute Of Hygiene And 
Epidemiology; 2014. 
5. Nguyen VK. A study of dementia characteristics in community. Journal of Practical Medicine, 
2009;10679:16-18. 
6. Seeher K, Withall A, Brodaty H. The dementia research mapping project, the 2010 update: final 
report. Sydney: Dementia Collaborative Research Centre, University of New South Wales. 2011. 
7. Bunn F, Burn AM, Goodman C, Rait G, Norton S, Robinson L, Schoeman J, Brayne C. Comorbidity 
and dementia: a scoping review of the literature. BMC medicine, Oct 31 2014;12:192. 
8. Mangoni AA, Jackson SH. Age-related changes in pharmacokinetics and pharmacodynamics: 
basic principles and practical applications. British journal of clinical pharmacology, Jan 
2004;571:6-14. 
9. Campbell N, Boustani M, Limbil T, Ott C, Fox C, Maidment I, Schubert CC, Munger S, Fick D, 
Miller D, Gulati R. The cognitive impact of anticholinergics: A clinical review. Clin Interv Aging, 
2009;4:225-233. 
10. Bishara D, Harwood D. Safe prescribing of physical health medication in patients with dementia. 
Int J Geriatr Psych, Dec 2014;2912:1230-1241. 
11. Taylor JS, DeMers SM, Vig EK, Borson S. The Disappearing Subject: Exclusion of People with 
Cognitive Impairment and Dementia from Geriatrics Research. J Am Geriatr Soc, Mar 
2012;603:413-419. 
12. Rollin-Sillaire A, Breuilh L, Salleron J, Bombois S, Cassagnaud P, Deramecourt V, Mackowiak MA, 
Pasquier F. Reasons that prevent the inclusion of Alzheimer's disease patients in clinical trials. 
British journal of clinical pharmacology, Apr 2013;754:1089-1097. 
13. Fox C, Smith T, Maidment I, Chan WY, Bua N, Myint PK, Boustani M, Kwok CS, Glover M, 
Koopmans I, Campbell N. Effect of medications with anti-cholinergic properties on cognitive 
function, delirium, physical function and mortality: a systematic review. Age Ageing, Sep 
2014;435:604-615. 
14. Tannenbaum C, Paquette A, Hilmer S, Holroyd-Leduc J, Carnahan R. A Systematic Review of 
Amnestic and Non-Amnestic Mild Cognitive Impairment Induced by Anticholinergic, 
Antihistamine, GABAergic and Opioid Drugs. Drugs Aging, 2012;298:639-658. 
15. Johnell K, Fastbom J. Concurrent Use of Anticholinergic Drugs and Cholinesterase Inhibitors 
Register-Based Study of Over 700 000 Elderly Patients. Drugs Aging, 2008;2510:871-877. 
16. Guideline Adaptation Committee. Clinical Practice Guidelines and Principles of Care for People 
with Dementia. 2016; http://sydney.edu.au/medicine/cdpc/documents/resources/dementia-
guidelines_final_for%20website.pdf. Accessed 12 September, 2016. 
17. Pan YJ, Wu CS, Gau SS, Chan HY, Banerjee S. Antipsychotic discontinuation in patients with 
dementia: a systematic review and meta-analysis of published randomized controlled studies. 
Dementia and geriatric cognitive disorders, 2014;373-4:125-140. 
18. Nguyen TA, Roughead EE. Strength and weaknesses of pharmaceutical policy in relation to 
rational and responsible medicines use. In: Mohamed Ibrahim MI, Babar Z, Wertheimer AI, eds. 
Social and Administrative Aspects of Pharmacy in Developing Countries: Present Challenges and 
Future Solutions. The Netherlands: Elsevier Inc; 2017. 
19. Holloway KA. Combating inappropriate use of medicines. Expert Review of Clinical 
Pharmacology, 2011;43:335-348. 
20. Radyowijati A, Haak H. Improving antibiotic use in low-income countries: an overview of 
evidence on determinants. Social Science & Medicine, Aug 2003;574:733-744. 
21. Rowe AK, de Savigny D, Lanata CF, Victora CG. How can we achieve and maintain high-quality 
performance of health workers in low-resource settings? Lancet, Sep 17 2005;3669490:1026-
1035. 
22. Testad I, Auer S, Mittelman M, Ballard C, Fossey J, Donabauer Y, Aarsland D. Nursing home 
structure and association with agitation and use of psychotropic drugs in nursing home 
residents in three countries: Norway, Austria and England. Int J Geriatr Psych, Jul 2010;257:725-
731. 
23. Chen Y, Briesacher BA, Field TS, Tjia J, Lau DT, Gurwitz JH. Unexplained variation across US 
nursing homes in antipsychotic prescribing rates. Arch Intern Med, Jan 11 2010;1701:89-95. 
24. Cross AJ, George J, Woodward MC, Ames D, Brodaty H, Ilomaki J, Elliott RA. Potentially 
Inappropriate Medications and Anticholinergic Burden in Older People Attending Memory 
Clinics in Australia. Drugs Aging, Jan 2016;331:37-44. 
25. Oesterhus R, Aarsland D, Soennesyn H, Rongve A, Selbaek G, Kjosavik SR. Potentially 
inappropriate medications and drug-drug interactions in home-dwelling people with mild 
dementia. Int J Geriatr Psychiatry, Feb 2017;322:183-192. 
26. World Health Organization Collaborating Centre for Drug Statistics Methodology. ATC/DDD 
Index 2016. 2016; http://www.whocc.no/atc_ddd_index/. Accessed Sep, 2016. 
27. Fick D, Semla T, Beizer J, Dombrowski R, Brandt N, DuBeau CE, Flanagan N, Hanlon J, Hollmann 
P, Linnebur S, Nau D, Rehm B, Sandhu S, Steinman M, Beers AGS. American Geriatrics Society 
Updated Beers Criteria for Potentially Inappropriate Medication Use in Older Adults. J Am 
Geriatr Soc, Apr 2012;604:616-631. 
28. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P. STOPP/START criteria for 
potentially inappropriate prescribing in older people: version 2. Age Ageing, Mar 2015;442:213-
218. 
29. Gadzhanova S, Roughead E, Robinson M. Use of Medicines with Anticholinergic and Sedative 
Effect Before and After Initiation of Anti-Dementia Medications. Drugs - Real World Outcomes, 
02/12 2015;21:53-60. 
30. Kalisch Ellett LM, Pratt NL, Ramsay EN, Barratt JD, Roughead EE. Multiple anticholinergic 
medication use and risk of hospital admission for confusion or dementia. J Am Geriatr Soc, Oct 
2014;6210:1916-1922. 
31. Duran CE, Azermai M, Vander Stichele RH. Systematic review of anticholinergic risk scales in 
older adults. Eur J Clin Pharmacol, Jul 2013;697:1485-1496. 
32. Australian Medicines Handbook. Australian Medicines Handbook Pty Ltd; 2017. 
https://amhonline.amh.net.au/. Accessed March 2017. 
33. Schafer JL. Multiple imputation: a primer. Stat Methods Med Res, Mar 1999;81:3-15. 
34. Boudreau DM, Yu O, Gray SL, Raebel MA, Johnson J, Larson EB. Concomitant Use of 
Cholinesterase Inhibitors and Anticholinergics: Prevalence and Outcomes. J Am Geriatr Soc, Nov 
2011;5911:2069-2076. 
35. Carnahan RM, Lund BC, Perry PJ, Chrischilles EA. The concurrent use of anticholinergics and 
cholinesterase inhibitors: Rare event or common practice? J Am Geriatr Soc, Dec 
2004;5212:2082-2087. 
36. Roe CM, Anderson MJ, Spivack B. Use of anticholinergic medications by older adults with 
dementia. J Am Geriatr Soc, May 2002;505:836-842. 
37. Hogerzeil HV. Promoting Rational Prescribing - an International Perspective. British journal of 
clinical pharmacology, Jan 1995;391:1-6. 
38. Shin HY, Gadzhanova S, Roughead EE, Ward MB, Pont LG. The use of antipsychotics among 
people treated with medications for dementia in residential aged care facilities. Int 
Psychogeriatr, Jun 2016;286:977-982. 
39. Johnell K. Inappropriate Drug Use in People with Cognitive Impairment and Dementia: A 
Systematic Review. Curr Clin Pharmacol, 2015;103:178-184. 
40. Giron MST, Forsell Y, Bernsten C, Thorslund M, Winblad B, Fastbom J. Psychotropic drug use in 
elderly people with and without dementia. Int J Geriatr Psych, Sep 2001;169:900-906. 
41. Banerjee S. The use of antipsychotic medication for people with dementia: Time for action. 
London, UK: Department of Health;2009. 
42. Lanctot KL, Herrmann N, Yau KK, Khan LR, Liu BA, Loulou MM, Einarson TR. Efficacy and safety of 
cholinesterase inhibitors in Alzheimer's disease: a meta-analysis. Can Med Assoc J, Sep 16 
2003;1696:557-564. 
43. Birks J, Grimley Evans J. Ginkgo biloba for cognitive impairment and dementia. The Cochrane 
database of systematic reviews, Jan 21 20091:CD003120. 
44. Hogan DB. Long-Term Efficacy and Toxicity of Cholinesterase Inhibitors in the Treatment of 
Alzheimer Disease. Can J Psychiat, Dec 2014;5912:618-623. 
45. Vellas B, Coley N, Ousset PJ, Berrut G, Dartigues JF, Dubois B, Grandjean H, Pasquier F, Piette F, 
Robert P, Touchon J, Garnier P, Mathiex-Fortunet H, Andrieu S, Grp GS. Long-term use of 
standardised ginkgo biloba extract for the prevention of Alzheimer's disease (GuidAge): a 
randomised placebo-controlled trial. Lancet Neurol, Oct 2012;1110:851-859. 
46. Tan MS, Yu JT, Tan CC, Wang HF, Meng XF, Wang C, Jiang T, Zhu XC, Tan L. Efficacy and Adverse 
Effects of Ginkgo Biloba for Cognitive Impairment and Dementia: A Systematic Review and 
Meta-Analysis. J Alzheimers Dis, 2015;432:589-603. 
47. Meston CM, Rellini AH, Telch MJ. Short- and long-term effects of Ginkgo biloba extract on sexual 
dysfunction in women. Arch Sex Behav, Aug 2008;374:530-547. 
48. Buffett-Jerrott SE, Stewart SH. Cognitive and sedative effects of benzodiazepine use. Curr Pharm 
Design, 2002;81:45-58. 
49. Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, Khan KM, Marra CA. Meta-analysis of 
the Impact of 9 Medication Classes on Falls in Elderly Persons. Arch Intern Med, Nov 23 
2009;16921:1952-1960. 
50. Buchner DM, Larson EB. Falls and Fractures in Patients with Alzheimer-Type Dementia. Jama-J 
Am Med Assoc, Mar 20 1987;25711:1492-1495. 
51. Lai ECC, Hsieh CY, Yang YHK, Lin SJ. Detecting Potential Adverse Reactions of Sulpiride in 
Schizophrenic Patients by Prescription Sequence Symmetry Analysis. Plos One, Feb 27 2014;92. 
52. Lee PE, Gill SS, Freedman M, Bronskill SE, Hillmer MP, Rochon PA. Atypical antipsychotic drugs in 
the treatment of behavioural and psychological symptoms of dementia: systematic review. Brit 
Med J, Jul 10 2004;3297457:75-78A. 
53. Sink KM, Holden KF, Yaffe K. Pharmacological treatment of neuropsychiatric symptoms of 
dementia - A review of the evidence. Jama-J Am Med Assoc, Feb 2 2005;2935:596-608. 
54. Brodaty H, Ames D, Snowdon J, Woodward M, Kirwan J, Clarnette R, Lee E, Lyons B, Grossman F. 
A randomized placebo-controlled trial of risperidone for the treatment of aggression, agitation, 
and psychosis of dementia. J Clin Psychiat, Feb 2003;642:134-143. 
55. Schneider LS, Dagerman K, Insel PS. Efficacy and adverse effects of atypical antipsychotics for 
dementia: Meta-analysis of randomized, placebo-controlled trials. Am J Geriat Psychiat, Mar 
2006;143:191-210. 
56. Pratt NL, Roughead EE, Ramsay E, Salter A, Ryan P. Risk of Hospitalization for Stroke Associated 
with Antipsychotic Use in the Elderly A Self-Controlled Case Series. Drugs Aging, 2010;2711:885-
893. 
57. Pratt N, Roughead EE, Ramsay E, Salter A, Ryan P. Risk of Hospitalization for Hip Fracture and 
Pneumonia Associated with Antipsychotic Prescribing in the Elderly A Self-Controlled Case-Series 
Analysis in an Australian Health Care Claims Database. Drug Safety, 2011;347:567-575. 
58. Ballard CG, Margallo-Lana ML. The relationship between antipsychotic treatment and quality of 
life for patients with dementia living in residential and nursing home care facilities. J Clin 
Psychiat, 2004;65:23-28. 
59. Pratt N, Roughead EE, Ryan P, Salter A. Antipsychotics and the risk of death in the elderly: an 
instrumental variable analysis using two preference based instruments. Pharmacoepidem Dr S, 
Jul 2010;197:699-707. 
Table 1: Participants’ demographic characteristics 
Characteristic Participants [n = 128] 
 
Age at the first hospital visit for dementia treatment during the study period [years; 
mean (SD)]* 
71.9 (11.0) 
     Less than 65 years [n (%)] 31 (24.2%) 
     Between 65 and 79 years [n (%)] 75 (58.6%) 
     80 years or above [n (%)] 22 (17.2%) 
Female gender [n (%)] 66 (51.6%) 
Diagnoses  
     Alzheimer’s dementia [n (%)] 103 (80.5%) 
     Vascular dementia [n (%)] 19 (14.8%) 
     Mixed dementia [n (%)] 6 (4.7%) 
MMSE score [median ((IQR)]† at the last hospital visit 18 (11-23) (n = 93, 
missing data from 35 
patients). 
Severity of dementia recorded by treating specialists  
     Mild 39 (30.5%) 
     Moderate 33 (25.8%) 
     Advanced 32 (25.0%) 
     Missing 24 (18.7%) 
Number of co-morbidities [median (IQR)] ‡  0.5(0-1.5) 
Number of dementia treating specialists [median (IQR)] ‡ 4 (3-5) 
 
* SD standard deviation 
† IQR interquartile range,  
‡ Values for the study period of two years 
Table 2: Medicine use 
Features Participants [n = 128] 
 
General use  
     Number of unique medicines prescribed per hospital visit [median (IQR)*]† 2.25 (2-4) 
     Number of unique medicines prescribed per patient in the two year period 
[median (IQR)]  
8 (6-11) 
     Prescribing of ginkgobiloba products at any time in the two year period [n (%)] 77 (60.2%) 
     Prescribing of CEIs‡ at any time in the two year period [n (%)] 115 (89.8%) 
PIMcog use  
     Prescribing of at least one PIMcog§ at any time in the two year period [n (%)] 53 (41.4%) 
     Prescribing of two or more PIMcogs concomitantly at the same visit on at least 
one hospital visit in the two year period [n (%)] 
3 (2.3%) 
Co-prescribing of CEIs with anticholinergics at the same visit on at least one 
occasion in the two year period [n (%)] 
50 (39.1%) 
Antipsychotics use  
     Prescribing of at least one antipsychotic medicine at any time in the two year 
period [n (%)] 
23 (18.0%) 
     Continuous prescribing of antipsychotics for more than three months [n (%)] 6 (4.7%) 
     Co-prescribing of antipsychotics with CEIs at the same visit on at least one 
occasion in the two year period [n (%)] 
16 (12.5%) 
 
* IQR interquartile range 
† The median number of unique medicines prescribed for individual patients across hospital visits was first 
calculated and the median of median values across patients was reported. 
‡ CEIs cholinesterase inhibitors. 
§ PIMcog potentially inappropriate medicine for people with cognitive impairment.  
 
Appendix 1: Potentially inappropriate medicines related to cognitive impairment (PIMcog) 24 in 
Vietnam 
Group Name ATC 
Antipsychotics Chlorpromazine N05AA01 
 Clozapine N05AH02 
 Loxapine N05AH01 
 Olanzapine N05AH03 
Tricyclic antidepressants  Amitriptyline N06AA09 
Antimuscarinics (urinary) Flavoxate G04BD02 
 Oxybutynin G04BD04 
Antispasmodics Atropine products A03BA01 
 Hyoscyamine products A03BA03 
 Loperamide A07DA03 
First generation antihistamines  Brompheniramine R06AB01 
 Chlorpheniramine R06AB04 
 Dexbrompheniramine R06AB06 
 Dexchlorpheniramine R06AB02 
 Diphenhydramine R06AA02 
 Hydroxyzine N05BB01 
 Promethazine R06AD02 
 Triprolidine R06AX07 
Other antihistamines (with anticholinergic 
properties) Dimenhydrinate R06AA52 
 Loratadine R06AX13 
Antiparkinson agents Trihexyphenidyl (benzhexol) N04AA01 
Benzodiazepines (BZD) Diazepam N05BA01 
 Midazolam N05CD08 
Non-BZD hypnotics Zolpidem N05CF02 
 Zopiclone N05CF01 
Barbiturates Phenobarbital (Phenobarbitone) N03AA02 
Systemic corticosteroids Betamethasone H02AB01 
 Betamethasone R03BA04 
 Dexamethasone H02AB02 
 Hydrocortisone H02AB09 
 Methylprednisolone H02AB04 
 Prednisolone/prednisone H02AB06 
 Triamcinolone H02AB08 
Histamine-2 receptor antagonists  Cimetidine A02BA01 
 Famotidine A02BA03 
 Ranitidine A02BA02 
Appendix 2: Medicines with anticholinergic and sedative properties 29,31 in Vietnam 
Group Name ATC Effect 
H2 antagonists Cimetidine A02BA01 A1 
H2 antagonists Ranitidine A02BA02 A1 
GI disorder Dicyclomine A03AA07 A2 
GI disorder Atropine A03BA01 A2 
GI disorder Domperidone A03FA03 A1 
Intestinal antiinfectives Loperamide A07DA03 A1 
Antihypertensives Methyldopa C02AB01 S 
Urinary incontinence Flavoxate G04BD02 A2 
Urinary incontinence Oxybutynin G04BD04 A2 
NSAID Ketorolac M01AB15 A1 
Muscle relaxants Methocarbamol M03BA03 A1 
Muscle relaxants Baclofen M03BX01 A1,S 
Opioids Morphine N02AA01 A1,S 
Opioids Codeine/paracetamol N02AA59 S 
Opioids Fentanyl N02AB03 A1,S 
Opioids Dextropropoxyphene N02AC04 S 
Opioids Tramadol N02AX02 A1,S 
Antiepileptics Phenobarbital N03AA02 S 
Antiepileptics Phenytoin N03AB02 S 
Antiepileptics Clonazepam N03AE01 A1,S 
Antiepileptics Carbamazepine N03AF01 A1,S 
Antiepileptics Oxcarbazepine N03AF02 A1 
Antiepileptics Valproate N03AG01 S 
Antiepileptics Vigabatrin N03AG04 S 
Antiepileptics Lamotrigine N03AX09 S 
Antiepileptics Topiramate N03AX11 S 
Antiepileptics Gabapentin N03AX12 S 
Antiepileptics Pregabalin N03AX16 S 
Anticholinergic antiparkingson Trihexyphenidyl N04AA01 A2 
Dopaminergic antiparkingson Entacapone N04BX02 A1 
Antipsychotics Chlorpromazine N05AA01 A2,S 
Antipsychotics Levomepromazine N05AA02 A2 
Antipsychotics Haloperidol N05AD01 A1,S 
Antipsychotics Clozapine N05AH02 A2 
Antipsychotics Olanzapine N05AH03 A1,S 
Antipsychotics Quetiapine (fumarate) N05AH04 A1,S 
Antipsychotics Amisulpride N05AL05 S 
Antipsychotics Lithium N05AN01 A1 
Antipsychotics Risperidone N05AX08 A1,S 
Anxiolytics Benzodiazepine Diazepam N05BA01 A1,S 
Anxiolytics Benzodiazepine Chlordiazepoxide N05BA02 A1 
Anxiolytics Benzodiazepine Bromazepam N05BA08 S 
Anxiolytics other Hydroxyzine N05BB01 A2 
Hypnotics Benzodiazepine related Zopiclone N05CF01 S 
Hypnotics Benzodiazepine related Zolpidem N05CF02 S 
Antidepressants  Amitriptyline N06AA09 A2,S 
Antidepressants  Fluoxetine N06AB03 A1 
Antidepressants  Citalopram N06AB04 A1 
Antidepressants  Fluvoxamine N06AB08 A1 
Antidepressants  Trazodone N06AX05 A1 
Antidepressants  Mirtazapine N06AX11 A1,S 
Opioid dependence Methadone N07BC02 A1 
Obstructive airway diseases Ipratropium R03BB01 A2 
Obstructive airway diseases Theophylline R03DA04 A1 
Cough suppressants opium Codeine R05DA04 A1 
Antihistamines Dimenhydrinate R06AA52 A2 
Antihistamines Diphenhydramine R06AA02 A2 
Antihistamines Brompheniramine R06AB01 A2 
Antihistamines Dexchlorpheniramine R06AB02 A2 
Antihistamines Chlorphenamine R06AB04 A2 
Antihistamines Pyrilamine R06AC01 A2 
Antihistamines Alimemazine R06AD01 A1 
Antihistamines Promethazine R06AD02 A2,S 
Antihistamines Cetirizine R06AE07 A1 
Antihistamines Loratadine R06AX13 A1 
Antihistamines Fexofenadine R06AX26 A1 
 
Appendix 3: Medicines accounting for the difference between PIMcog list and the list of 
anticholinergic and sedative agents 
Medicines on the list of anticholinergics 
and sedatives only 
Medicines on the PIMcog list only 
 
Name ATC Effect Name ATC 
Dicyclomine A03AA07 A2 Famotidine A02BA03 
Domperidone A03FA03 A1 Hyoscyamine products A03BA03 
Methyldopa C02AB01 S Betamethasone H02AB01 
Ketorolac M01AB15 A1 Dexamethasone H02AB02 
Methocarbamol M03BA03 A1 Methylprednisolone H02AB04 
Baclofen M03BX01 A1,S Prednisolone/prednisone H02AB06 
Morphine N02AA01 A1,S Triamcinolone H02AB08 
Codeine/paracetamol N02AA59 S Hydrocortisone H02AB09 
Fentanyl N02AB03 A1,S Loxapine N05AH01 
Dextropropoxyphene N02AC04 S Midazolam N05CD08 
Tramadol N02AX02 A1,S Betamethasone R03BA04 
Phenytoin N03AB02 S Dexbrompheniramine R06AB06 
Clonazepam N03AE01 A1,S Triprolidine R06AX07 
Carbamazepine N03AF01 A1,S 
  Oxcarbazepine N03AF02 A1 
  Valproate N03AG01 S 
  Vigabatrin N03AG04 S 
  Lamotrigine N03AX09 S 
  Topiramate N03AX11 S 
  Gabapentin N03AX12 S 
  Pregabalin N03AX16 S 
  Entacapone N04BX02 A1 
  Levomepromazine N05AA02 A2 
  Haloperidol N05AD01 A1,S 
  Quetiapine 
(fumarate) 
N05AH04 
A1,S 
  Amisulpride N05AL05 S 
  Lithium N05AN01 A1 
  Risperidone N05AX08 A1,S 
  Chlordiazepoxide N05BA02 A1 
  Bromazepam N05BA08 S 
  Fluoxetine N06AB03 A1 
  Citalopram N06AB04 A1 
  Fluvoxamine N06AB08 A1 
  Trazodone N06AX05 A1 
  Mirtazapine N06AX11 A1,S 
  Methadone N07BC02 A1 
  Ipratropium R03BB01 A2 
  Theophylline R03DA04 A1 
  
Codeine R05DA04 A1 
  Pyrilamine R06AC01 A2 
  Alimemazine R06AD01 A1 
  Cetirizine R06AE07 A1 
  Fexofenadine R06AX26 A1 
  
 
